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Table IE 

Polynucleotides encoding polypeptides of the present invention can be used in assays 
to test for one or more biological activities. One such biological activity which may be tested 
5 includes the ability of polynucleotides and polypeptides of the invention to stimulate up-regulation 
or down-regulation of expression of particular genes and proteins. Hence, if polynucleotides and 
polypeptides of the present invention exhibit activity in altering particular gene and protein 
expression patterns, it is likely that these polynucleotides and polypeptides of the present invention 
may be involved in, or capable of effecting changes in, diseases associated with the altered gene 

10 and protein expression profiles. Hence, polynucleotides, polypeptides, or antibodies of the present 
invention could be used to treat said associated diseases. 

TaqMan® assays may be performed to assess the ability of polynucleotides (and 
polypeptides they encode) to alter the expression pattern of particular "target" genes. TaqMan® 
reactions are performed to evaluate the ability of a test agent to induce or repress expression of 

15 specific genes in different cell types. TaqMan® gene expression quantification assays 
("TaqMan® assays") are well known to, and routinely performed by, those of ordinary skill in the 
art. TaqMan® assays are performed in a two step reverse transcription / polymerase chain reaction 
(RT-PCR). In the first (RT) step, cDNA is reverse transcribed from total RNA samples using 
random hexamer primers. In the second (PGR) step, PGR products are synthesized fi"om the 

20 cDNA using gene specific primers. 

To quantify gene expression the Taqman® PGR reaction exploits the 5' nuclease activity 
of AmpliTaq Gold® DNA Polymerase to cleave a Taqman® probe (distinct from the primers) 
during PGR. The Taqman® probe contains a reporter dye at the 5 '-end of the probe and a 
quencher dye at the 3' end of the probe. When the probe is intact, the proximit}' of the reporter 

25 dye to the quencher dye results in suppression of the reporter fluorescence. During PGR, if the 
target of interest is present, the probe specifically anneals between the forward and reverse primer 
sites. AmpliTaq Fold DNA Polymerase then cleaves the probe between the reporter and quencher 
when the probe hybridizes to the target, resulting in increased fluorescence of the reporter (see 
Figure 2). Accumulation of PGR products is detected directly by monitoring the increase in 

30 fluorescence of the reporter dye. 

After the probe fragments are displaced from the target, polymerization of the strand 
continues. The 3 '-end of the probe is blocked to prevent extension of the probe during PGR. This 
process occurs in every cycle and does not interfere with the exponential accumulation of product. 
The increase in fluorescence signal is detected only if the target sequence is complementary to the 

35 probe and is amplified during PGR, Because of these requirements, any nonspecific amplification 
is not detected. 
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For test sample preparation, vector controls or constructs containing the coding sequence 
for the gene of interest are transfected into cells, such as for example 293T cells, and supematants 
collected after 48 hours. For cell treatment and RNA isolation, multiple primary human cells or 
human cell lines are used; such cells may include but are not limited to. Normal Human Dermal 
5 Fibroblasts, Aortic Smooth Muscle, Human Umbilical Vein Endothelial Cells, HepG2, Daudi, 
Jurkat, U937, Caco, and THP-1 cell lines. Cells are plated in growth media and growth is arrested 
by culturing without media change for 3 days, or by switching cells to low serum media and 
incubating overnight. Cells are treated for i , 6, or 24 hours with either vector control supematant 
or sample supematant (or purified/partially purified protein preparations in buffer). Total RNA is 

10 isolated; for example, by using Trizol extraction or by using the Ambion RNAqueous(TM)-4PCR 
RNA isolation system. Expression levels of multiple genes are analyzed using TAQMAN, and 
expression in the test sample is compared to control vector samples to identify genes induced or 
repressed. Each of the above described techniques are well known to, and routinely performed by, 
those of ordinary skill in the art. 

15 Table IE indicates particular disease classes and preferred indications for which 

polynucleotides, polypeptides, or antibodies of the present invention may be used in detecting, 
diagnosing, preventing, treating and/or ameliorating said diseases and disorders based on "target" 
gene expression patterns which may be up- or down-regulated by polynucleotides (and the 
encoded polypeptides) corresponding to each indicated cDNA Clone ID (shown in Table IE, 

20 Column 2). 

Thus, in preferred embodiments, the present invention encompasses a method of 
detecting, diagnosing, preventing, treating, and/or ameliorating a disease or disorder listed in the 
"Disease Class" and/or "Preferred Indication" columns of Table IE; comprising administering to a 
patient in which such detection, diagnosis, prevention, or treatment is desired a protein, nucleic 

25 acid, or antibody of the invention (or fragment or variant thereof) in an amount effective to detect, 
diagnose, prevent, treat, or ameliorate the disease or disorder. The first and second columns of 
Table ID show the "Gene No." and "cDNA Clone ID No.", respectively, indicating certain nucleic 
acids and proteins (or antibodies against the same) of the invention (including polynucleotide, 
polypeptide, and antibody fragments or variants thereof) that may be used in detecting, diagnosing, 

30 preventing, treating, or ameliorating the disease(s) or disorder(s) indicated in the corresponding 
row in the "Disease Class" or "Preferred Indication" Columns of Table IE. 

In another embodiment, the present invention also encompasses methods of detecting, 
diagnosing, preventing, treating, or ameliorating a disease or disorder listed in the "Disease Class" 
or "Preferred Indication" Columns of Table IE; comprising administering to a patient 

35 combinations of the proteins, nucleic acids, or antibodies of the invention (or fragments or variants 
thereof), sharing similar indications as shown in the corresponding rows in the "Disease Class" or 
"Preferred Indication" Columns of Table IE. 
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The "Disease Class" Column of Table IE provides a categorized descriptive heading 
for diseases, disorders, and/or conditions (more fully described below) that may be detected, 
diagnosed, prevented, treated, or ameliorated by a protein, nucleic acid, or antibody of the 
invention (or fragment or variant thereof). 
5 The "Preferred Indication" Column of Table IE describes diseases, disorders, and/or 

conditions that may be detected, diagnosed, prevented, treated, or ameliorated by a protein, nucleic 
acid, or antibody of the invention (or fragment or variant thereof). 

The "Cell Line" and "Exemplary Targets" Columns of Table IE indicate particular cell 
lines and target genes, respectively, which may show altered gene expression patterns (i.e., up- or 

10 down-regulation of the indicated target gene) in Taqman assays, performed as described above, 
utilizing polynucleotides of the cDNA Clone ED shown in the corresponding row. Alteration of 
expression patterns of the indicated "Exemplary Target" genes is correlated with a particular 
"Disease Class" and/or "Preferred hidication" as shown in the corresponding row under the 
respective column headings. 

15 The "Exemplary Accessions" Column indicates GenBank Accessions (available online 

through the National Center for Biotechnology Information (NCBI) at 
http://www.ncbi>nlm.nih.gov/ ) which correspond to the "Exemplary Targets" shov^^ in the 
adjacent row. 

The recitation of "Cancer" in the "Disease Class" Column indicates that the 

20 corresponding nucleic acid and protein, or antibody against the same, of the invention (or fragment 
or variant thereof) may be used for example, to detect, diagnose, prevent, treat, and/or ameliorate 
neoplastic diseases and/or disorders (e.g., leukemias, cancers, etc., as described below under 
"Hyperproliferative Disorders")* 

The recitation of "Immune" in the "Disease Class" column indicates that the 

25 corresponding nucleic acid and protein, or antibody against the same, of the invention (or fragment 
or variant thereof), may be used for example, to detect, diagnose, prevent, treat, and/or ameliorate 
diseases and/or disorders relating to neoplastic diseases (e.g., as described below under 
"Hyperproliferative Disorders"), blood disorders (e.g., as described below under "Immune 
Activity" "Cardiovascular Disorders" and/or "Blood-Related Disorders"), and infections (e.g., as 

30 described below under "Infectious Disease"). 

The recitation of "Angiogenesis" in the "Disease Class" column indicates that the 
corresponding nucleic acid and protein, or antibody against the same, of the invention (or fragment 
or variant thereof), may be used for example, to detect, diagnose, treat, prevent, and/or ameliorate 
diseases and/or disorders relating to neoplastic diseases (e.g., as described below under 

35 "Hyperproliferative Disorders"), diseases and/or disorders of the cardiovascular system (e.g., as 
described below under "Cardiovascular Disorders"), diseases and/or disorders involving cellular 
and genetic abnormalities (e.g., as described below under "Diseases at the Cellular Level"), 
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diseases and/or disorders involving angiogenesis (e.g., as described below under "Anti- 
Angiogenesis Activity"), to promote or inhibit cell or tissue regeneration (e.g., as described below 
under "Regeneration"), or to promote wound healing (e.g., as described below under "Wound 
Healing and Epithelial Cell Proliferation"). 
5 The recitation of "Diabetes" in the "Disease Class" column indicates that the 

corresponding nucleic acid and protein, or antibody against the same, of the invention (or fragment 
or variant thereof), may be used for example, to detect, diagnose, treat, prevent, and/or ameliorate 
diabetes (including diabetes mellitus types I and II), as well as diseases and/or disorders associated 
with, or consequential to, diabetes (e.g. as described below under "Endocrine Disorders," "Renal 
10 Disorders," and "Gastrointestinal Disorders"). 
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Table 2 further characterizes certain encoded polypeptides of the invention, by providing 
the results of comparisons to protein and protein family databases. The first column provides a 
unique clone identifier, "Clone ID NO:", corresponding to a cDNA clone disclosed in Table 1 A 
and/or Table IB. The second column provides the unique contig identifier, "Contig DD:" which 
allows correlation with the information in Table IB. The third column provides the sequence 
identifier, "SEQ ID NO:", for the contig polynucleotide sequences. The fourth column provides 
the analysis method by which the homology/identity disclosed in the Table was determined. The 
fifth column provides a description of the PFAM/NR hit identified by each analysis. Column six 
provides the accession number of the PFAM/NR hit disclosed in the fifth column. Column seven, 
score/percent identity, provides a quality score or the percent identity, of the hit disclosed in 
column five. Comparisons were made between polypeptides encoded by polynucleotides of the 
invention and a non-redundant protein database (herein referred to as "NR"), or a database of 
protein families (herein referred to as "PFAM"), as described below. 

The NR database, which comprises the NBRF PIR database, the NCBI GenPept database, 
and the SIB SwissProt and TrEMBL databases, was made non-redundant using the computer 
program nrdb2 (Warren Gish, Washington University in Saint Louis). Each of the polynucleotides 
shown in Table IB, column 3 (e.g., SEQ ID NO:X or the 'Query' sequence) was used to search 
against the NR database. The computer program BLASTX was used to compare a 6-fi-ame 
translation of the Query sequence to the NR database (for information about the BLASTX 
algorithm please see Altshul et al., J. Mol. Biol. 215:403-410 (1990), and Gish and States, Nat. 
Genet. 3:266-272 (1993). A description of the sequence that is most similar to the Query 
sequence (the highest scoring 'Subject') is shown in column five of Table 2 and the database 
accession number for that sequence is provided in column six. The highest scoring 'Subject' is 
reported in Table 2 if (a) the estimated probability that the match occurred by chance alone is less 
than l.Oe-07, and (b) the match was not to a known repetitive element. BLASTX returns 
alignments of short polypeptide segments of the Query and Subject sequences which share a high 
degree of similarity; these segments are known as High-Scoring Segment Pairs or HSPs. Table 2 
reports the degree of similarity between the Query and the Subject for each HSP as a percent 
identity in Column 7. The percent identity is determined by dividing the number of exact matches 
between the two aligned sequences in the HSP, dividing by the number of Query amino acids in 
the HSP and multiplying by 100. The polynucleotides of SEQ ID NO:X which encode the 
polypeptide sequence that generates an HSP are delineated by columns 8 and 9 of Table 2. 

The PFAM database, PFAM version 2.1, (Sonnhammer, Nucl. Acids Res., 26:320-322, 
1998))consists of a series of multiple sequence alignments; one alignment for each protein family. 
Each multiple sequence alignment is converted into a probability model called a Hidden Markov 
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Model, or HMM, that represents the position-specific variation among the sequences that make up 
the multiple sequence alignment (see, e.g., Durbin, et al.. Biological sequence analysis: 
probabilistic models of proteins and nucleic acids, Cambridge University Press, 1998 for the 
theory of HMMs). The program HMMER version 1.8 (Sean Eddy, Washington University in 
Saint Louis) was used to compare the predicted protein sequence for each Query sequence (SEQ 
ID NO:Y in Table IB J) to each of the HMMs derived from PFAM version 2.1. A HMM derived 
from PFAM version 2.1 was said to be a significant match to a polypeptide of the invention if the 
score returned by HMMER 1.8 was greater than 0.8 times the HMMER 1.8 score obtained with 
the most distantly related known member of that protein family. The description of the PFAM 
family which shares a significant match with a polypeptide of the invention is listed in column 5 
of Table 2, and the database accession number of the PFAM hit is provided in column 6. Column 
7 provides the score returned by HMMER version 1.8 for the alignment. Columns 8 and 9 
delineate the polynucleotides of SEQ ID NO:X which encode the polypeptide sequence which 
show a significant match to a PFAM protein family. 

As mentioned, columns 8 and 9 in Table 2, "NT From" and "NT To", delineate the 
polynucleotides of "SEQ ID NO:X" that encode a polypeptide having a significant match to the 
PFAM/NR database as disclosed in the fifth column. In one embodiment, the invention provides a 
protein comprising, or alternatively consisting of, a polypeptide encoded by the polynucleotides 
of SEQ ID NO:X delineated in columns 8 and 9 of Table 2. Also provided are polynucleotides 
encoding such proteins, and the complementary strand thereto. 

The nucleotide sequence SEQ ID NO:X and the translated SEQ ID NO:Y are sufficiently 
accurate and otherwise suitable for a variety of uses well known in the art and described further 
below. For instance, the nucleotide sequences of SEQ ID NO:X are useful for designing nucleic 
acid hybridization probes that will detect nucleic acid sequences contained in SEQ ID NO:X or 
the cDNA contained in ATCC Deposit No:Z. These probes will also hybridize to nucleic acid 
molecules in biological samples, thereby enabling immediate applications in chromosome 
mapping, linkage analysis, tissue identification and/or typing, and a variety of forensic and 
diagnostic methods of the invention. Similarly, polypeptides identified from SEQ ID NO:Y may 
be used to generate antibodies which bind specifically to these polypeptides, or fragments thereof, 
and/or to the polypeptides encoded by the cDNA clones identified in, for example. Table lA 
and/or IB. 

Nevertheless, DNA sequences generated by sequencing reactions can contain sequencing 
errors. The errors exist as misidentified nucleotides, or as insertions or deletions of nucleotides in 
the generated DNA sequence. The erroneously inserted or deleted nucleotides cause frame shifts 
in the reading frames of the predicted amino acid sequence. In these cases, the predicted amino 
acid sequence diverges from the actual amino acid sequence, even though the generated DNA 
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sequence may be greater than 99.9% identical to the actual DNA sequence (for example, one base 
insertion or deletion in an open reading frame of over 1000 bases). 

Accordingly, for those applications requiring precision in the nucleotide sequence or the 
amino acid sequence, the present invention provides not only the generated nucleotide sequence 
identified as SEQ ID NO:X, and a predicted translated amino acid sequence identified as SEQ ID 
NO:Y, but also a sample of plasmid DNA containing cDNA ATCC Deposit No:Z (e.g., as set 
forth in columns 2 and 3 of Table lA and/or as set forth, for example, in Table IB, 6, and 7). 
The nucleotide sequence of each deposited clone can readily be determined by sequencing the 
deposited clone in accordance with known methods. Further, techniques known in the art can be 
used to verify the nucleotide sequences of SEQ ID NO:X. The predicted amino acid sequence 
can then be verified from such deposits. Moreover, the amino acid sequence of the protein 
encoded by a particular clone can also be directly determined by peptide sequencing or by 
expressing the protein in a suitable host cell containing the deposited human cDNA, collecting the 
protein, and determining its sequence. 
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PFam/NR Accession 
Number 


AAM07193 


Q99LL3 


Q9NXY7 


pir|JE0383|JE0383 


PF00822 


Q8WUW3 


PF00822 


PFam/NR Description 


(AAM07193) Cell surface 
protein. 


(Q99LL3) 
CHONDROITIN 4- 
SULFOTRANSFERASE 
2. 


(Q9NXY7) 

CHONDROITIN 4-0- 
SULFOTRANSFERASE 
(CHONDROITIN 4-0- 
SULFOTRANS 


NADH dehydrogenase 
(ubiquinone) (EC 1.6.5.3) 
chain NDUFB4 - human 


PFAM: PMP- 

22/EMP/MP20/Claudin 

family 


(Q8WUW3) Hypothetical 
27.7 kDa protein 
(Fragment). 


PFAM: PMP- 

22/EMP/MP20/Claudin 

family 


Analysis 
Method 


WUblastx 
.64 


WUblastx 
.64 


WUblastx 
.64 


WUblastx 
.64 


HMMER 
2.1.1 


WUblastx 
.64 


HMMER 
2.1.1 
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Contig 
ID: 


745365 


1352227 


589947 


637482 


891114 




731877 


cDNA Clone 
ID 


H2CBG48 


H6EAB28 


H6EAB28 


HACBD91 


HACCI17 




HACCI17 
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Q9GMK2 


Q9HBU9 


Q96G79 


Q9H173 


Q9JIG5 


pir|T08708|T08708 


Q9NX85 


AAH00634 


AAH08720 


AAH08720 


(PROTEIN FOR 
MGC: 10924). 


(Q9GMK2) 

HYPOTHETICAL 10.0 
KDA PROTEIN. 


(Q9HBU9) POPEYE 
PROTEIN 2. 


(Q96G79) Similar to 
RIKEN cDNA 
2610030J16 8ene. 


(Q9H173) SILl 
PROTEIN PRECURSOR. 


(Q9JIG5) UBIQUITIN 
SPECIFIC PROTEASE 
(FRAGMENT). 


hypothetical protein 
DKFZp564D 116.1 - 
human (fragment) 


(Q9NX85) CDNA 
FLJ20378 FIS, CLONE 
KAIA0536. 


(AAH00634) Reticulon3. 


(AAH08720) Unknown 
(protein for MGC:8447). 


(AAH08720) Unknown 
(protein for MGC:8447). 
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